This field study investigated the task and individual characteristics of 184 professionals who accessed commercial database services to acquire external information directly (as "end users") or through intermediary ("chauffeur"). Chauffeured access appears to be most appropriate when the individual has a one-time need for new information while direct access appears to be most appropriate when a database is used on a regular basis by the same individual. The results of this study are consistent with prior research which suggests that multiple access arrangements arẽ ecessary in order for organizations to make effective use of these and other types of online database systems.
Introduction
The proliferation of interactive information systems designed to support managerial decision making is accompanied by a debate concerning the methods by which these systems will be accessed. Much of this debate centers around the use of systems which primarily provide access to an organization's internal information. Design strategies for providing access to these systems include end user computing where the manager makes direct use of the system [18, 19] , use of the system through an intermediary or a 'ichauffeur," [2, 5, 13, 14] , or a hybrid approach [20] . While the proponents of these various approaches concur that no single approach is appropriate in all situations, there is little empirical work which has investigated how context is related to a particular method of access.
.The proliferation of these database systems which provides access to internal information has been accompanied by an explosive growth of commercial timesharing systems which provide access to external information on a wide range of topics [9, 16] . These systems provide the types of information which can uniquely support environmental scanning and strategic planning. For example, Lockheed's Dialog Service provides access to over 125 databases ranging in coverage from economic time series data to the general business and management literature. There has been, however, almost no research which has investigated the organizational arrangements which can facilitate, access to such a wide variety of information sources [21 ] .
The purpose of this article is to explore the relationship between the method used to access these external databases and the respective characteristics of the user in order to provide a preliminary understanding of the context related to various methods of access. The article reports the results of a field study which explored the characteristics of individuals who accessed external databases either directly as end users, or through an intermediary (chauffeur). Specifically, the article investigates the following research questions:
1. Are there individual differences which distinguish end users who access these databases directly from those who access these databases through an intermediary or chauffeur?
Are there task or job differences which distinguish end users who access these databases directly from those who access these databases through an intermediary or chauffeur?
Background study, Tushman and Scanlan [24] found that individuals who are nominated as "reference leaders" are also gatekeepers. Finally, a third study found that an organization's corporate library, functioning as an intermediary, can in fact serve as a gatekeeper for individuals in the organization who are not themselves gatekeepers [6] . The first hypothesis, therefore, is: 
Individual characteristics
Prior research in R&D settings has found that a small number of individuals play a major role in acquiring and disseminating external information within their organizations. In general, these communication stars or "gate-keepers" were found to be better educated, have longer organizational tenure, be more active professionally (read more, publish more, and belong to more professional organizations), and are more likely to be supervisors than their peers in the same organization [1, 23] . In order to be effective as an organizational resource, however, these individuals must be well-connected internally iñ addition t~ e_ngaging__in large_amounts of external information gathering or boundary spanning activity [23, 24] . Subsequent boundary spanning research in commercial settings failed to detect significant differences in age, span of control, or organizational tenure among occupants of various communication roles. These contradictory findings were attributed to differences in information gathering for R&D innovation versus environmental scanning in commercial settings [7] .
Little is known about the relationship between MIS use and gatekeeping, as much of the gatekeeping research has focused on informal, oral communication (e.g., [23, 24] ). Lucas [17] studied use of. an online information retrieval system in a pharmaceutical firm. He found that individuals who were selected as "reference leaders" by their peers made greater use of the system than others in the organization and also had the same individual characteristics that are usually attributed to gatekeepers. In another
Task characteristics
In modern organizations, uncertainty about external events is a fundamental problem for managers and coping with uncertainty serves as the "essence of the administrative process" [22] . Because information acquisition represents one important means for reducing uncertainty, the uncertainty imposed by the external environment influences an organization's information processing requirements to a large extent which subsequently influences the information needed by individuals in order to perform their jobs [12] . Thus, individuals who perceive their jobs to be uncertain are more likely to seek information to reduce these perceptions. For example, Blandin and Brown [4] found a significant positive relationship between uncertainty and information use by managers in both wood products and electronics firms. Culnan [8] found a positive relationship between task complexity and information use by professionals in two large, commercial organizations.
In addition, both theory and field research suggest that use of an information source reinforces or improves perceptions of the source's accessibility, thereby leading to increased use of the source [1, 3] . As individuals who perceive their task environments to be uncertain make greatest use of information, and as use of an information source results in repeated use of the same source, we should expect the following to be true: 
Setting and Method
The research setting
The research was conducted as a field study in a Fortune 500 diversified natural resource firm. Data were collected by means of a questionnaire from a sample of professionals housed in the corporate headquarters facility. Subjects were selected from the firm's organization chart in order to ensure sufficient representation by information usage patterns from different levels of responsibility and across functional areas. The organization's corporate library was designated as the chauffeur for this study, and the manager of the library participated in selecting the sample by identifying individuals who were "heavy users" of the information center or "non-users"' respectively. Users and non-users were matched by function and level of responsibility. Data were collected during a two month period using questionnaires that were distributed and returned by inter-office mail. The response rate was 80% with 184 usable responses.
Method of access
Data for this study were collected in conjunction with a larger study which investigated managerial use of a number of different information sources to acquire external information [6] . As was stated above, the organization's corporate library was designated as the chauffeur for the purposes of this study. In the course of providing service to the organization's employees, the library makes extensive use of commercial database services. It subscribed to five such services: The New York Times Information Bank, System Development Corporation's Orbit, Lockheed's Dialog, Dow Jones, and Predicasts (marketing research data).
The manager of the library reported that in the course of a typical year, searches were performed using all of the several hundred Dialog databases at least once. For a more detailed description of the library and its services, see Culnan [6] .
All search costs were absorbed by the library rather than being billed back to the departmerrt requesting the information. As a result, any employee was free to request information from the library without having to justify the request to a superior. Further, use of the library was not dependent on a departmental budget for information gathering nor on having an account with a database supplier as is the case with direct database use.
The process for acquiring information through the library begins when an individual request s information on a particular topic by phone, by mail, or in person. If necessary, a member of the information center's professional staff would discuss the request with the individual if the request was unclear or in need of further negotiation. The library staff member then identifies relevant databases and performs the search. Optionally, the requestor may be present while the search is being conducted to provide feedback. When the search has been completed, the user is provided with output which could range from a specific factual answer to copies of articles depending upon the nature of the request.
Subjects were asked to report the average number of search requests per month that are filled for them by the information center (mean = 1.27, s.d. = 1.47). They were prompted that the results of a search request could include a computer printout, a bibliography, or copies of articles. During the data collection period for the study, the library reported that it actually performed 164 searches. Searches performed during this period included requests for information on corporate slogans, all aspects of credit cards excluding Electronic Funds Transfer, and the number of drivers in California during 1977-78. Because the questionnaires were returned anonymously, there was no way to "reconcile the subjects' self-reports with actual search requests. There was also no way to determine whether in fact the definition of "a search" used by the subjects was the same as that used by the library to collect its usage statistics.
The direct use of external databases was measured by asking the subjects how often they made direct use of data banks or information services such as DRI or the New York Times Information Bank to acquire external information. Use was measured on a 5-point ascending scale consisting of "never" = 1, "once or twice a year" = 2, "four or five times a year" = 3, "once or twice a month" = 4, and "at least once a week" = 5 (mean = 2.48, s.d. = 1.18). The subjects were asked to indicate on the same scale how often they used the corporate library to acquire external information. There was a significant positive correlation between frequency of library use and the number of search requests reported by the subjects (r = .48, p = .000).
Task characteristics
Three dimensions of uncertainty were measured: overall uncertainty, complexity, and dynamism [11] . An organizational information processing approach was used to conceptualize overall uncertainty. Uncertainty is defined as the difference between the information on hand and the information needed to complete a task [12] . Uncertainty was measured using a four-item scale based on Duncan's [11] lack of information subscale. This scale has been found "to be methodologically adequate for basic research" [10] . Subjects were asked to complete each of the following using a 5-point scale ranging from "never" to "always":
1. When you begin a task, how often do you know what external information will be required to complete the task?
2. How often is the external information that you have on hand at the beginning of a task adequate to complete the task?
3. How often are you able to acquire the additional external information needed to complete a task?
4. When you complete a task, how often are your conclusions based on adequate external information?
Factor analysis was used to investigate the dimensionality of overall uncertainty. All items except the second loaded on a single factor. The remaining three items were then summed to form a measure of overall uncertainty (Cronbach alpha = .54). The second item which dealt with the adequacy of information on hand at the beginning of a task was treated as a separate variable. This variable was reverse coded so a higher score is indicative of a greater perception of uncertainty. For overall uncertainty, a lower score is indicative of a greater perception of uncertainty.
Complexity, or the perceived heterogeneity of the task environment, was assessed by asking the subjects to indicate using a 5-point scale ranging from "not important" to "extremely important," the degree to which each of eleven environmental elements are relevant to the conduct of their job (customers, competitors, suppliers of raw materials, labor supply, government regulation, public opinion, technology, economic issues, international political or social issues, merger or acquisition opportunities, and industry data). These items were derived from prior research (e.g., [11 ] ) and were modified based interviews conducted at the site. Complexity was measured as the sum of the scores for the eleven items (Cronbach alpha = .79).
Factor analysis was used to investigate the dimensionality of complexity. These results are shown in Table 1 . Four factors were unambiguously defined by ten of the eleven items. The input environment was defined as the sum of raw material suppliers, labor supply, public opinion, and technology (Cronbach alpha = .65). The output environment was defined as the sum of customers and competitors (Cronbach alpha .75). The economic environment was defined as the sum of the economy and international political and social issues (Cronbach alpha = .75). The industry environment was defined as the sum of industry data and opportunities for mergers and acquisitions (Cronbach alpha = .50). Government regulation failed to load cleanly on any of the four factors.
Dynamism, or the perceived rate of change of the task environment, was measured by asking the subject to report on an ascending 5-point scale ranging from "no change" to "complete (100%) change," how their job related requirements for external information (1) had changed over the past six months, and (2) were expected change over the next six months. Dynamism was measured as the sum of these two items (r = .59, p = .000; Cronbach alpha = .80). Further, comments made by the subjects suggest that they only expected drastic changes in their requirements for external information to result in the future from a change in job.
Individual characteristics
Subjects were asked to report their age (mean 42.3, s.d. = 9.6), the length of time they had been employed by the organization to the nearest year (mean = 12.8, s.d. = 9.9), their span control (mean = 12.9 people, s.d. = 50.9), the number of memberships in job related organizations they held (mean = 1.7, s.d. = 1.5), the number of job related publications that they regularly read or scanned (mean = 10.7, s.d. 10.4), and the highest degree held. Seventy-five percent of the subjects had at least a bachelors degree and another 23 percent had an MBA degree. The level of education was converted to an interval scale by coding a high school degree as twelve years, "some college" as thirteen years, a bachelor's degree as sixteen years, a master's degree (including an MBA) as eighteen years, a Ph.D. degree as 22 years and a law degree as nineteen years.
Results
Two forms of analysis were conducted. First, correlation coefficients were computed among database use by the two methods of access, direct and chauffeured, and each of the independent variables.1 These results are shown in Table  2 . For both forms of access, there are significant positive correlations between task complexity, education, and use, and there exist significant negative relationships between organizational tenure, age, and use. For direct access, there also exist significant positive relationships between dynamism, number of professional memberships, number of journals read, overall uncertainty and use, and a significant negative relationship between span of control and use. For chauffeured access, there is a significant positive relationship between information on hand and use. Methods of access, then, do appear to be associated with certain task and individual characteristics.
To assist with the interpretation of these results, a second form of analysis was undertaken. Subjects were assigned to independent categories based on their access characteristics. Subjects whose direct use was greater than one standard deviation above the mean were assigned to a category labeled "Direct," (n = 24). Subjects whose chauffeured use was greater than one standard deviation above the mean were assigned to a second category labeled "Chauffeured," (n = ! 6). Subjects who met the criteria for both of the first two categories were assigned to a third category labeled "Both," (n = 10), and subjects whose use was less than one standard deviation above the mean for both categories were assigned to a fourth category labeled "Neither," (n --134). Each subject, then, was assigned only one category.
"Direct" users reported accessing databases directly at least once or twice a month, and "Chauffeured" users reported requesting at least three searches from the library during a typical month. These groups then provided the basis for conducting a one way analysis of variance incor-'Despite the use of an ordinal scale to measure direct access, interval statistics were used to compute correlations between both measures of access and the independent variables. This is consistent with Kedinger [15] .
porating all of the independent variables. The results for the individual variables are shown in Table 3 while the results for the task variables are shown in Table 4 . Only the results f, or overall complexity are shown in Table 4 . With the exception of the economic environment, none of the results for the remaining environments was significant. The results for the economic environment are identical to those for overall complexity. Analyses among individual means were performed for each independent variable when the results of the analysis of variance were significant. These results are also shown in Table  3 and Table 4 .
Usage profiles emerge from these results. "Both" and "Direct" users have the most complex task requirements, belong to the most professional organizations, and are better educated than the other two categories of users. "Chauffeur" and "Neither" users are older, and have longer tenure with the organization than the other two categories of users. The differences among categories for the remaining variables are not significant. The similarities between "Both" and "Direct" users may be because direct access necessitates that an individual master a command language in order to access the databases. This requires a different type of skill which is unnecessary when the system is accessed through a chauffeur. This requirement may differentiate "Direct" users, and hence "Both" users, from other types of users within the organization.
In an effort to reconcile the differences between the correlation results for all subjects and the results by access categories, a third form of analysis was undertaken. Correlation coefficients were computed among all the individual variables and use by each of the two methods of access for each of the groups of users. These results are shown in Table 5 .
With the exception of overall uncertainty, the results for the "Neither" group are consistent with the correlation results for the entire sample. For the remaining three groups, the results vary from the correlation results for the entire sample. In the case of "Both" users, there is only one significant correlation coefficient; age is negatively related to use of the library for this group. Based on these results, the subjects were classified into two 3,40* * * P < .10 ** P < .05 *** P < .01 a post hoc analysis yielded significant differences (. 10) from Neither & Chauffeured. b post hoc analysis yielded significant differences (.10) from Direct & Both. c post hoc analysis yielded significant differences (. 10) from Direct. 1.06 * P < .10 ** P < .05 *** P ~ .01 apost hoc analysis yielded significant differences (. 10) from Neither. .05 * P < .10 ** P < .05 *** P~-.001
Independent Variable

Individual
Note: aEntries are Pearson Correlation Coefficients groups: "Neither" versus "Direct/Chauffeured/ Both." Mean differences for all the independent variables were computed using t-tests. The "Neither" group scored significantly higher on overall uncertainty, organizational tenure, and age, and scored significantly lower on complexity and education than the other types of users. The remaining differences were not significant.
Implications of the Study
This study sought a preliminary understanding of the characteristics that distinguish individuals who access databases to acquire external information directly from those who access these databases by means of a chauffeur.
There was only partial support provided for the first hypothesis which posited that individuals with "gatekeeper" characteristics would be direct as opposed to chauffeured users. The. heaviest "Direct" users belong to more professional organizations, and "Direct" and "Both" users are better educated than "Chauffeur" and "Neither" users. There is no significant difference among groups in the number of professional journals read. "Direct" users, then, exhibit some of the characteristics that have been attributed to "gatekeepers" in prior research. Further, "Direct" and "Both" users are significantly younger than either "Chauffeured" or "Neither" users, and this finding represents a break with prior research in both R&D and commercial settings.
There was also only partial support for the second hypothesis involving the relationship between method of access and the perceived uncertainty of an individual's task environment. The heaviest "Direct" and "Both" users reported significantly more complex task environments than "Neither" users. The differences among groups for the remaining task variables were not significant and this was not expected.
When the results are considered independent of the amount of use by a particular access method, these findings are, in general, consistent with prior theory. When amount of use by a particular access method is considered, the results are inconsistent with the theory. While the data from this study do not provide a basis for explaining these differences, it does suggest that individuals who make "average" use of either access method are influenced by factors that do not influence the "heavy" users. This would appear to be particularly true for the differences between the "Neither" and "Both" groups. A better understanding of these differences requires additional research.
The results of this exploratory study are limited by a number of measurement issues. First, the measures of access are far less precise than is desirable. Direct access was measured using an ordinal scale while chauffeured access was measured using an interval scale. Further, both measures were based solely on self-reports rather than objective measures. Third, the degree of overlap in database availability for direct versus chauffeured use was not measured. It may be that certain databases were available only on a direct use basis thereby forcing this method of access. For example, the correlation coefficients between three of the environmental elements and chauffeured access were not significant while all of the coefficients between direct use and the five environmental elements were significant. This suggests that the databases available through the library were limited in coverage or may only be appropriate for .certain types of information needs. Finally, this research was conducted in a single organization. Given that uncertainty influences information gathering, it is likely that organizations with different external environments may exhibit different patterns of access. These issues should be addressed by future research.
Despite these deficiencies, the relationships which emerge from Table 2 suggest some interesting topics for future research. Use by either form of access is significantly related to complexity. This suggests that as an individual needs to deal with a greater number of outside factors in order to perform a job, there is an increased need to seek external information independent of the access method and this is consistent with prior research. There is a significant positive relationship between dynamism and direct use. This suggests that a changing external environment may require an individual to engage in greater amounts of information gathering. As an individual engages in greater amounts of information gathering, experience is likely to be gained with various information sources. This may make it more likely that the individual will continue to use the same sources over time. Further, the expertise needed to make direct use of commercial databases may mean that an individual is willing to make an investment in learning the system only when regular use of these systems is expected. Chauffeured use is positively related to lack of information on hand, indicating that an individual may be more likely to turn to a chauffeur after more local, and perhaps more friendly, sources are exhausted. This is also consistent with prior research [1] . It may also be that an individual turns to a chauffeur for a one time information need when the individual does not wish to make an investment in learning to use the system directly, does not have direct access to the system, or is not aware of a specific system which would fill the information need [5] .
For both direct and chauffeured access, there is a significant negative relationship between both organizational tenure and age and the method of access, suggesting that in this organization, information gathering is performed by individuals who are lower in the organization's hierarchy. As a result, these individuals may be responsible for transmitting information upward in the organization, thereby serving as a form of chauffeur, or "other provider" for their superiors [21] . It may also be that relative newcomers to the organization make greater use of more formal information sources such as databases until they cultivate the kinds of informal contacts that develop with time and experience. As this study has focused on the individual in isolation from others, it also provides no basis for understanding how information acquired by either method of access is processed, disseminated, and ultimately used to support decision making in this organization. Further research along these lines as well as the others described above is certainly warranted in order to complete the preliminary picture sketched by this study.
The results of this study do have implications for the marketing of information services. If, in fact, the library is used most by people with nonrecurring information needs and by people who are relative newcomers to the organization, neither of whom may be regular library users, the availability of database information should be widely publicized on a regular basis. The library in this organization published a weekly newsletter with a wide distribution, and the library manager reported that search requests increased whenever the database services were so publicized in the newsletter. Further, a formal library orientation program for new employees might also promote the availability of these databases.
This research does not suggest that there is one best way to provide access to these external databases in a particular context. Rather, a variety of access methods should probably be provided to support the wide range of information gathering requirements that exist in complex organizations. While this study suggests that chauffeured access functions most effectively when it is used to satisfy non-recurring requirements for external information, additional research is needed to provide a better understanding of the access arrangements that can serve most effectively in specific situations.
